
Application of Liquid Fertilizers at 
Time of Planting 

HARVEY P. H. JOHXSOr-.;l  

STARTER SOLUTIONS are now being considered for some vegetable 
crops. It seems logical that plant life should hcncfit from special nutritional 
practices in the early stages of growth much as animal life does. It was 
with this in mind that this test of early, small applications of liquid,ferti, 
lizer was made. The purpose was to detenninc \.vhether small dosages of 
fertilizers applied around the seed might not give the plant greater vigor 
and strength in its early stages of growth therchy enahling the seedling to 
withstand disease and weather hazards Juring this critical period of growth. 
It was felt that the an'lUunts added \vere not great ('l1ough tu have much 
influence on final yield other than the carry-over effect resulting from 
faster and earlier development of the seedling. The test was made in 
cooperation with the Agricultural Engineering Department of Colorado 
A &1 M College at Fort Coli ins. 

The chemicals included Fertidine, C,dgon, Fume Phosphate (ground 
treble superphosphate) ,  ammonium sulphate, ammonium nitrate and Ura.
mon . The chemicals were used at Jiffen:'nt ra tes varying from Vz pounJ 
per acre to 5 pounds per acre. Chemicals were also used in combination. 
Fertidine, � an organic iodine compound, is prepared in the form of a black 
powder which is reaelily soluble in cold water. The formula of the unit cell 
is C36HGo030Is or about 2 0  percent iodine hy weight. Prehminary observa
tions on its use have been made by Dr. Butler:� and others with findings 
showing some increase in yield, particularly \vith root crops such as rad
ishes, beets and carrots, '\\/hcn small applications of 1 pound per acre were 
made. Calgon-! is a trade name for sodium hexametaphosphate, a high 
p � 0;; containing phosphate salt commonly used as a water softener. 
Uramon" is Cl nitrogen carrying fertilizer containing 4 2  percent nitrogen. 
The remaining fertilizers need no further explanation as they arc common 
commercial fertilizers. 

Application of these fertil izers was made either in solution or suspen� 
sion in water. When held in suspension a detergent was used. Water cans 
were fastened on top of a John Deere No. 5 5  planter with rubber tubing 
leading from the water can to a quartcr-inch tube inserted in the fertiliz.er 
opening of the drill furrowing-out mechanism. The water solution was 
placed around the seed in the seed furrow then covered by the press wheeL 
Water application was made at the rate of 1 3 0  gallons per acre. 

lStati�tida n , A gr()nomi�t , T h .:  B e e t  Sllgar Devdopment Foundation, F o r t  C o B i n s ,  CQlorado. 
�Ohtain.:d from the Clairmint Chemic�l Company . Inc . ,  7 Lackawanna Avenue, Newark 2, N .  J. 
aD irector of Resea rch , Courcrat h e  Grange League FederJtio n ,  Ithaca, N.  Y. 
40btained from Th.: D"n,,-er Fire Clay Company, Denvc:r .  Colorado. 
�Obtained from DtlPont Ch{'lll H:dl  Company , \\'ilmington, DeI",ware. 
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One-hundreJ�foot sjngle�row plots were used with each plot replicated 
six times in  a randomi::;ed�hlock design experiment. The entire row was 
harvested for yield with two sugar samples taken from each plot. 

Early growth development was ubserved. When the heets were about 
4 inches high two separate growth ohservations were recorded, one hy 
Professor Ray Barmington of Colorado A & M College, and the other by 
the writer. Growth observations were recorded on the basis of giving a 
v,due of 6 to the no treatment check then assigning correspondingly higher 
values up to 10 for those rows in the same replication which appeared 
superior in  growth development to the check anu values down to 1 for 
those treatments inferior to the check.  Tahle 1 gives the results for each 
treatment when values have been comhined for the .six replications. Each 
ohserver's results are noted together with a combined total. A correlatiun 
was made on the paired observations for each treatment. A high positive 
correlation of . 8 1 R X 5  was ohtained. 

'fable 1 .- Visual results of eat'ly 100'owth llevelopment of sugal' beet.; due to the application 
of small quantities of ferti l izer at time of planting. 

Treatment 

1 .  Check ( No treatment] 
:! .  'o! pound !,'ertidme _ _ _ _ _ _  _ :3. 5 pounds Fume phosphat� __ _ 
4 .  2 1/;;: pounds Uramon 5. t pound enlgon _ 
6.  1 pound Fertid i n (>  _ _ _ _ _ _  _ 

7. 1 pound Fume phosphatt:' H.  2 1}..! pounds Ut'amon l 2. �� pounds Fertidine J 
9. 2% pounds Cahwn _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

1 0 .  2% pounds Fertldine _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 
1 1 .  1 pound Fume phosphate 

2 Y..l pounds Fertidine J 
lZ. 2 '}..! pounds AmmoniUm �ulphate la. 5 pounds Calgon _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _  _ 

14. 5 pounds Fertidine _ _ _ _ _ _ _ _ _  . _ _ _ _ _ _  _ 
IS. 2% pounds Ammonium n .trate _ _ _ _  _ 

1 6 .  2% pounds Ammonium sulphate l 
2 '/'-! pounds Fertidine J 

1 7. 1 poun d  Calgon 1 
Z-'l� pounds Fertidine J -

I X .  2% pounds Uramon \ 
2 \-'.! pound!; Caigon J 

1 9 .  2 1/:! pounds Ammonium nitrate \ 
2 �:! pounds l" ertidine J 

::: 0 .  2% pounds Uramon I 
2 '02 pounds Calgon )- -
2 YO! pounds FertIdme ) 

Observer 
1 

3 7  

Observer 
2 Total 

n 
7. 
7 1  
77  

S U  

7 7  

62 

Growth observations were recorded on tht"  basis of giving a value of H to the n o  treat
ment check then assigning correspondingly highpl' values u p  to 10 for those rows i n  the 
sume replication which appeared superior in gl'owth development to the check and values 
down to 1 for those treatments inf(>riOI' to the chf'ck . 

Table 1 shows that there were some visual differences in early growth 
development with the smal l  dosages of P, 0" (treatments ) ami 7)  showing 
up most favorably. Actually the differences were greater than might he 
suggested. in small numerical differences. The combination of too many 
fertilizers (treatment 20) showed a definite retardation in growth. One
half pound and 1 pound dosages of Fertidine were superior to the heavier 
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rates. The nitrogen additives were hetter than the check hut did not have 
the responses found with the phosphates. It is felt that more information 
is necessary on the comhinations, particularly on rates of each. 

Later in the growing season, these growth differences lessened until 
in late July when no contrasts could be observed. Tahle 2 shows the 
harvest data . As mIght he expected in this field of high fertil ity, no signifi
cant treatment differences were apparent. The fourth column "Average 
weight per beet" does show some significant differences, however, this 
should be interpreted with extreme caution as it is ohvious that most all 
uifferences are due to a compounding effect from slightly smaller stanus 
together with equal or slightly higher weights per plot. 

Table 2 .  --Yields of sugar beetR �eeured from apr>lkHtions of !<mall  quantitiP$ of f<c'rti l illf;i'· 
at time of planting. 

Average total Averag(' 

TreatmE'ntl weight of roots percent 

Check _ _ _ __ _ _  .. __ > _ _  

1 2  poun,-j Fertidine 1 pound Fcrt id ine _ _ _  _ 

2 1 S pounds Fertid in e  
5 pounds Fertidine 1 poun d  Calgon _ . _  

per ploF 

52 
5 4  

5 6  

2 ',� p o u n d s  Calgon 5!) 

5 pound;; Calgon _ _  6;1 1 pou n d  Fumc phosphate _ 5 7 
;; pounds Fume phosphate nU 
2 1/� pounds UrarrlOn _ _  _ _ _ _ _  5 7  

2 L� pounds Ammonium sulphate 5 6  
2 1, :;  p o u n d s  A m monium n itrate ,,)(; 
2 I� pound::; Fert i d i n e  !-

2 �,� pounds U ramon _ _ _ _ _ .')!J 
2 t,�  pounds Fertidine -+ 2 1,,!! 

pounds Ammonium sulphate_ (iO 2 1 ,� pounds Fertidine _L 2 1/2 
pounds Ammonium n itrah'_ 

2 t;! pounds Fertidine -T 
1 poun d  Fume phosphate __ _ 

2 1 y �����s J�l���i n
_

e 
_ _ �, 

_
_ 

2 1  co pounds Uramon 
2 t,':! pounds Calgon _ _ _ _  _ 

2 1 2  pounds Uramon -i' 2 1 ,:! 
jJounds Calgon ' 2 l(� pou nds 
Fertidine " _ _ _ _ __ _ _ _ _ _ _ _ _  _ 

L . S . D ,  5 percent poinL __ _ 

L . S . D .  1 percent point _ 

6 1  
5 f.  

(i O  

5 5  

1 :'5 . 1 )01.  

1 3 . 4 i'l  

1 :-L 62 

1 :1 . 5 7  I ;� ,25  
1 3 .05 
1 2 . !H;  
1 2 . 7 H  1 : L4H 
l :� . : q  

1 ;� . 0 7  1 ;{ . 1 2  1 :{ . 2'  

1 ::1 . 0 5  

1 2 . 77 

1 2 . \)0 

Average 
AVerage AVerage total number 

of beets welg-ht sugar per 

per ploF per beet plol ( ,b.s . ) :; 

75 .1',26 '.l  
75 . ,85 7 .8  
7;{ . 7 1 !J  7 . 2  
(; 8  . 7 5 4  7 . 0  6r. .8 1 7 7 .2 
72 .780 7.3 

64 . 9 17  7 . il  64 .!iX7 ".0 
71; .757 7 .6  
75 .792 7.f\ 74 .777 7.5 7 1  .797 7 .4  

1:i9 , t-I l 7  7 . 5  

7 1  .8 1 5 7.7  

ti H  . R R l  6.0 

7f.  . 8 2 4  I .!J  
76 .765 7.R 

"' . 770 H.R 

72 .K4S 7.}; 

69 . 7!lH 7 . 1  
- - .O6!) 

.09] 

lEach treatment, including the check, was applied with water nt the rate of 130 gtdlon.; 
per acre. 

�Each plot 100 feet in length. Rntire plot han·eRted. 
:!No sign i fi cant difference, 

COll('lusioIl8 

It is apparent that this test is only exploratory ami that further work 
is necessary to substantiate proper trends and adequate dosages. It is inter' 
esting to note, however, that early plant stimulation can he obtained by 
small and inexpensive applications of fertilizer at the time of planting. 
The phosphates showed greater response than the nitrogens. There is a 
danger of making too heavy applications thereby obtaining toxic rather 
than beneficial effects. 




